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- Abstract Thé resonance scattering of acoustic waves from the cylindrical shells of nuclear fuel rods coated with oxide
layers has been theoretically modeled and numerically analyzed for the propagation characteristics of the
circumferential waves. The normal mode solutions of the scattering pressure of the coated shells have been obtained.
The pure resonance components have been isolated using the newly proposed inherent background coefficients. The
propagation characteristics of resonant circumferential waves for the shells coated with oxide layers are affected by
the presence and the thickness of an oxide layer. The characteristics have been experimentally confirmed through the
method of isolation and identification of resonances. The change of the phase velocity of the A; circumferential wave
mode for the coated shell is negligible at the specified partial waves in spite of the presence of the oxide layer and the
increase in coating thickness. Utilizing the invariability characteristics of the phase velocity of the A, mode, the oxide
layer thickness of the coated shells can be estimated. A new nondestructive technique for the relative measurement of
the coating thickness of coated shells has been proposed.

Keywords : acoustic resonnance scattering inherent background, coated cylindrical shell, A, circumferential wave,
thickness measurement of oxide layers, phased velocity, MIIR(Method of isolation and identification of
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Fig. 1 Plane wave scattering from an empty,

double-layered, elastic, cylindrical shell
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Fig. 2 Magnitudes of the backscattering form

functions (solid line) and the inherent

background (dotted line) for the five (n=
0~4) partial waves of the 12% thick,
empty Zircaloy shell coated with a 10thick
ZrO, layer
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Fig. 5 (a) Long pulse incident signal, (b)
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ZrO; layer (dashed line): (a) X-1 shell
coated with a 10um oxide layer and (b)
X-3 shell coated with a 30um oxide
layer
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